The role of cholesterol in the exo- and endocytosis of synaptic vesicles in frog motor nerve endings.
Experiments on frog neuromuscular preparations using electrophysiological (two-electrode voltage clamping) and optical (with the fluorescent endocytic stain FM1-43) methods were performed to study the importance of membrane cholesterol in the exo- and endocytic cycle of synaptic vesicles (SV) in motor nerve endings in conditions of prolonged rhythmic stimulation of the motor nerve (20 impulses/sec, 3 min). Extraction of cholesterol from the superficial plasma membranes using methyl-beta-cyclodextrin (1 mM) led to marked changes in SV recycling. There was weakening of SV exocytosis and suppression of processes leading to the recovery of SV populations with rapid readiness to release neurotransmitter. When cholesterol was leached from the outer membranes and the membranes of SV undergoing recycling, these effects were supplemented by impairments to SV endocytosis and recycling. Thus, plasma membrane cholesterol plays a key role in the processes of exocytosis, while the efficiency of endocytosis depends on cholesterol in SV membranes.